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#M 2 0 0 3 -3 4 1 2 9 4 ^- V : 1/ 

[W*^ 1 ] 

f - > ^St^- i*> • * yum?* ztizxi), TUB i &*»;RUnj&E£* -fyf> ^Jf : f- 

Btria 2 \zml x&m \z&wt £ rcR^m^ xjy+y rm=f-<r> *ymz^*fr* 

mmmmm xjy+v rm=F z*7iz-tz mmmmmm ®& t a tz z. t £#m t -r *> 

mxj ? t 7 iz&w-tzmmvmt, i&evt* h frizmmzntz^jis* 
ztiLmi-zmmi*. tR&mM&mmxj zttrnvtrnt^ mmvr? 

h ^izmm^iitz^^)v^f(Dmm^T vtzt urEPWwsEatffl;*^ 

X^FtWEV 7* hns<D-ffi£<?>m%i&1iZ§kfk-r2> V*y h «JE<Z>iBfF**ftffi L-CWIB^O 
3 ] 

7? hfrvimt mmjj&Mffi^&<Dm2<Dxi)^tomtzw&Lfzm*7M3 ^e*o 
[»** 5 ] 

ktevt^ h^^i^^^sr^ati-smaEXttfrEvr^ v ^izmm^titz^^^^^m 

t |WJB# iz i * ;v $ *u 
ttrESMftlllfcfi, KrE3^*«t-i*^S:*5Bti-"*J(B|lBt± % 1&ER3(Si6atffl^-f v 

*^£&ffi1-&«SE£*fcfcaL*:fc |WI^tcWE 3 %Mmz$k2E.1r z>w>mz i ijfrEra 

mum 2004-3070043 
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#12 0 0 3-3 4 1 2 9 4 ^-v : 1/ 

[M^l 

[0 0 0 1 ] 
[0 0 0 2] 

T^m-r^'f y ^->^m^Mti. 7?*/*? 9 tmftiZo 794 ^y^ a 

[0 0 0 3] 

ixIfFEOffffiR 1 J: 9 C, 2 ##«fcK^$fL£^>f k 

=f-b lT|i||SSSffiA-7-M0SFETt2^M^iLt > i£#ftmafc©iI}jiE£|5&.lh 
LXhy >**>fcflr«:«*U 3ft»oJl^riRi«ffiPtT*fi«i-*^>f * > 7mMmW.tf?fe. 

«^ffl*««t*»aE-t-*raSH*Eiiftffl^7-M0 SFET^flU IWj^iMffl^W -MO 
S FETOV-* • KW >WHwaEtL4«iiKo^o3E'fb*3 Ell&fc J: Ijftft 

[0 0 0 4] 

MfWvfcltl] tH¥7- 7 9 2 8#<2r$£ (*6I, HI 1 ) 

[»^3&»#ft L X d t i" a KB] 
[0 0 0 5] 

y^yrmmmmoxi izmm&ffimxj yf-y^m^^^mm^m-t^io^ xn 
^i-araa^abo/io *fc> isi^gfEffi^w y?->ym = ?i l zmti2>'mffi*ikm-fz-%&. 

[0 0 0 6] 

[KB 
[0 0 0 7] 

*S&Wfc«fc&*>f yf-^^BaWfeBtt, h 5 ^^(2)©1**«(3) fc±*>f y*>vm 

fcfcilK >7>7(2)©l^tii(3)lJ) f ±X^ yf->^3(f : F-(4)KBaE*aEL, h7> 

ffi|E# 2004-3070043 
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* (2) o 2 (6) rc&jg £ tL^ mtim^ (7. s) #> <b ^^om-To :©^^7f 
> ^m^M{i> F5^(2)©2 &£«i(6) m*^(7, 8) tomz&mztit: mmm 
mm * * y * y rm=f- o) t . h 9 > * (2) o 2 (6) t t&?ij $ *i_ao£ 

) i rajBSEatffl* of> (9) oiu^ t kshss -hjlo y r * > ;v (11) i:x^ ^ 

¥£#«-r&»3Wte|W|»!g»fcffi;W yf>m (9)** "7 fc«#U 'J 7* MKll)K 

*« $ ttTt ^ * ;v ^ * jjt aj 1- * as ra w autffl ^^7f> rx=f- (9)**>£«#u 
?(9)^t7i:t^ mmmmmm ®& (12) t *m k %> „ 

[0 0 0 8] 

>j 7* h;v(ii)^^^^^o^a^r B mram^^^cr™^tij®]ii]i^(i2)^j: 
Wb7>^(2)©2 (6) a> s> flit 19 m -r mtj mm (v 0 ) <o mtim^ * nm-t & c t & 

[0 0 0 9] 

mm&mmmmm (12) h^aDtJ.^^^srsat-t&sBMttrajw^ifiEffl^-f 

y^>^it^(9)£*7K^#1-&Mi£Mtt, V7* bMll)fc**£*t;fcJ.*;i/4F* 

&m-r < 5.»ira{iiwi»3^ffl^'f *^v^*^(9)£*>^*ffr§Mfl&i, y 7* hMn) 

* ft tz j. * ;v ^o&til 7& S ^T L fc § K raJBHatffi 7^7f> (9) £ * 7 
1-*«»«IJft«jKfctc«|i)jfc£?)tL*aiSIEIK(l3)i:, U 7^ h Mil) fc#»$*LfcJ.* 
^oJfcffitf^TLfcfc&s U 7* h;w(ll)OU-fe^ h*#ffi-*Sfc#fcSJ$fc|gB&(13)*: 
K« «9 Jfex. T HJtS&ftEft ^'fyfV (9) * * V \z-f 2> U -b y h HI 
0(14) fc ^#x.^,o y-fef b^ffi 0BS(14) t±, h5>^(2)«2^M(6)©-^tV7^ 

h;u(n)o— ifttoMKmmzfttz&ffim^as) vr* h^a^^mm^fttz^^^ 

«ffl^7Lfc § ^^^(15) fc'J7^h^ (11) <D—H$i t <Dmffi£ \Z%*k-r 2> U 
-by hmffi(VB)OfiT*tftffiLT^»EII»(13)*m»«J!l^ra>)3Slx.*';'t3' HE 
tftffi#S:(16,17) **i"&o £*U-«fc*K y 7* h)\'(ll)lzWm2fttz^*)\'*?<Dl&m 
^7Utl, y-by M*ttilllI&(i4)£J: «J«0lftEIK(13)tM»«HftttB8HiJIU«lx.T 
™^ffl^>f y*- >^*?-(9)*5tlltw^7^«|i9t5l£*i fc^tiio 
[0 0 10] 

• *§&yi(omn<oi&m-e<D®&®&ti3)it, vr? b^a^^ftWcgH^stLxy 7* b 
^(lDtc^^^^Sr^-t-^^KB^S-^ffli-^^ioA*^, y -fey b#tffillj&(l4) 
K»*5tL*:fl2 ©A^a^^RJIBSKjlEJBX-f y ■f->^ r * ; f-(9)«>«ll«l«H : -t»«$*t 

feffl»3» : f- i Sr^r-r*5i«MaifP¥S(2i)3&»&jK*o s^. U7^ h^ai)(oim^^-t^ 

{21) <vm 2 <D\tiffl=?-b<DmizmmLtzi§i&ii, mnmmm^x^ y^>rm?-wz 
*>-$-2>s*)vxmtfm< y 7^ h;^(n)o«^i&^f *«ffi^/u^(B**sfc< ^ 

fitft@JgK26)lcJ: •j«JtftlW»¥a(21)<0*2tf5A*S« : f-C>«£EV^**««'$ 
* ft/hPl H«Jx. * £ t **-c # ^> o 

[0011] 

, U7^ h^(n)K:*a***tj.oy 7? hMii)fci**¥**a-r4«itt(iL)xi± , ;7 

(3D t , 3 >kmm (30) t y 7 * h ;vm^^m« (31) t mmmmm rm* (9) 

<ommm*£i.zmmzttfzio%i:®mi3)tzffiz.2>o 3^«*(3o)»±, hf^(2)©2 

tbiE#2 004-3070043 



#H 2 0 0 3 -3 4 1 2 9 4 ^- v> : 3/ 

*?*i&m-fz>mmai) z&m Liz t § % itok 3 ^%*(3o) KH^-ramjEK * 13 hiss 

SitE*^ yf-V^OJiJi-'/CU V7^ h>l/««E*ftm¥S (31) **'JT^ bMll)K 

aEtta«aE(iL)*iftaiL5fl: < 4o^i raaisatM^'f v^-yrm^wztyiztyt) 

[f&93<£>8&*] 

[0 0 12] 
[0 0 13] 

JSLT> ^ftMKii^'f y > ^m^«0 6 o^HiofiS: 0i~|2| 1 2 K^o'v* 

[HJfcfll 1 ] 
[0 0 14] 

ummmd) k# Lxum \z&wt ztitz h7>7(2)©i &mm(s)R-cf±x <( ? ^ > 

¥t LX<D±MO S-FET(4)fc, ±MOS-PET(4)tt> • * 7ftlJfp-f &£fi«J|IJj& 
(5)fc, b 7^X(2)«2MI(6) tm^j3g^(7,8) <^P^tC^$ tt/ilSj^^fflX ? 

^(2)^)2 #:$*gl (6) iZtt L T^^IJ $ tllO±M OS-FET(4)Ot>fif|:x^K 

d***^* X )T ? b;V(ll) £ N y 7* h;V(ll)^iilfflMO S-FET(9)cor- b 
JB^iOIBJKSMSSfiJ.o V 7^ b;V(ll)m^^;V^^#mi-^>^F^{±M^fflMO S 
-FET(9)**7fcfia$U 'J7^ h^(ll)K*«fS*t3t^^^^«:Jfcm-r.&»ilBIHra»3 
llfflMO S-FET(9)*tVt:§#U U 7* b Mil) tltzx-*)\'*f<D&m& 
ZETLtzb ^C^tllMO S-FET (9)£*7 (12) 
&o fc*5, [Wl^*»S£fflMO S-FET(9)fi KW-f > • y-^lf HC*4^*- K(9a) 

[0 0 15] 

|W|^^afE»llII^(12)f±. >J7^ h^(ll)fc-^*^«*»-f*J«HU±RlJHaE«fflMO 
S-FET(9)iS:t7i;W^M^i^ VT? b Mil) fcl^S iXtz^)V^ZtL^& 

■t&mmitmmmmmMo s-FEK9)^t>tsMti^ y 7* f;v(h)i:m? 
fut x. * >\> ^(omm^T l tz t & iz mmmmm m o s - f e t o) * * 7 k 1- & m&wm 
Vint iz®t) m x.htL%> $j&®&(i3) VT? h mid Ki^stLfc^iMv^ojfctotf* 

£7Lfci £ t 'J 7 ^ h>l/(ll)OV-fey bSrtfcfcb-r* fc#K#&®B&(l3)£M3H0&M 

^laijiftA-ciBijwftaE^MOs-FETO)**^^^-*'; -fey b&mni&(i4) t 

o 

[0 0 16] 

U-fef MftttJEIHKl4)l±, h7>^(2)<7)2MI(6)^)-S 01*11) fcUT^bMl 
DO— » (±110) fcOIBK»«5tLfcSEaE3»f^fc U«il <07 4 K(15)fc, UT* 

b;v(ii)t-Ha$tt^^^;v^&ffi^TL^t &tcfti KQ5) y 7* b 

Mil) StfcO»«jftB K&gL-rz y -fe 9 MEVBOtTW LTiamiI]8§(13) «r 

»)Ix.s y -fey bSS&ffi¥#3:£#$i-£3li oRIES(i6)air* 1 © 

K&&(i6)tmnzmm-£tLtzm2<Dy4*-v(i7)tz^i-2> 0 sk, ^mm^^(8 

ttigE# 2004-3070043 
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®TB*<B*fl£«E* 0[V]C^?>'yt5»3©r'ft- K(18)**8Hft3 *LTV>* 0 
[0 0 17] 

TO@&(13){;J:. 'J (TIB) fc*«ffi:&tt^(8)fc©WC»fcS:K. 

fcfl-EEffi#t(19,20)fc, fl-JEE««;(19.20)«)*JEjiitC»fei-*WBEK:J: •) »J7^ FMlDfc 

*Ufc» 2 OXAS^SMlifflMO S-FET(9)© ¥— h iL^ffi* 
^tt^MSUif LT^NO R^- h (21) t ^i£tv^ 0 ^mffi*JB=F(8 
)fcNOR^*- K21)0»2 WA^Sft^tOlWHIi, 3i"7'>'*H22)rt*SM£S*U NOR 
h (18)O*2OX*3» ; ? : fc^JE«fiL(19.20)O^JE/iStOMKtt, t£ 2 OR$K§|(23) 
OT4©^t-K (24) yij t-£M$ $ *IT v> £ o 
[0 0 181 

HI1 K7jz1rmf&K3S\<*X, H2 (F) W i ^ t±iftlift(5)*»e.iMO S-F E T (4 
)G>r- h*y-fc*\/»WE(H) ^^^^flHIftHg-tVc^fd-^-^^ ±MOS-FET(4)i» 

iaaE«»(i)*»e» h ? >^ (2) © 1 ^(^s^mo s-f e t (4) ti 
m&mti, >7^^(2)i:x^;i/^ff?ti^ 0 EMm^(i)^mjES-E[v], 

h 7 (2)<D 1^^(3)60 <f >^^^>^^Lp[H]ti-^) ±M0S-FET(4)O 
^>^P^ toN[s]4 , t-(E 2 /2 Lp)x to» 2 [J]«Oi^;Wl-7 >^(2)K:*«$tL* 0 * 
fc, HI 2 (B)JC^-t i ^ K h 7 (2)© 2 (6) fcii W8K5&*«*l/*% Y?>X(2)V> 

l^%^(3)^y f 2^jgt(6)0%m*^tL-rtLNp,Nsi:1-^» h?^(2)©2^«« 
(6) K i±± (M^C)fiO fcH (-) . TffiO «r IE (+) t f *> Vs = (Ns/Np ) x E [ V] Z> 
o h^(ll)OT»i:fl'JEStt:(19)t«>»«:jflCAOKJEVAttBI2 (A)fc 

jrcf i^:f7^^(2)^2 #tf&*(6) i:H4fSlEVs &cm&^ L < > 'J T * b ;w (ll) <£> 
±ifc*lWt- K(15)fc©#«jflCB<&WEVBttlH2 (D)K^-fJ:? Kffl**f(7, 
8)WOSaEffi**£EVofc*l W^>f K(15)<^M*-[fijmJEVF tOjFommVo + VFlwB& 
^L^fc*, gClO*^ K(15)S-^L-C'JT^ bMlDKSifclL^ti&o ClClt? 
, VT? hfrilDV'f >y??>A*L[n~\t-f2>t, HI2 (C)H^1"J: ? \'V T 5 h 

(11) Mas mm uwvs/L otj^-t? 1 &HS&wfcitini u ±mo s -f e t (4) <d 

*>Mm toN[s]4'^(Vs 2 /2 L)X to» 2 [J]^WJ7^ h ^(ll)K*3»$tLS 

o 

[0 0 19] 

— 2T> ^II^MO S-F ET (9) W KW V • V-^jt^lBCIi, f9>^(2)^)2 
^*«l(6) OSS Vs = (Ns/Np) X E [ V] t mM^-(7, 8) W<Z>i£*fcH:&*m Vo t OfPm 
JEVs + Vo^^i-^»o £<3Jftl*BEVs + Vofc^ rajB»atiW«liIHKl2)S:fl|Jfi-r*«HJIEI 
i&(13)l*Jc7):frJE«(l9,20)K i *9t>JE£*U ^BEffifit(19.20)<7>5*JEjSCO*JE*»NORr 
- h (21) ©»1 OAASIfKAiS^. #ffil&ffi(19,20)O#«jft|&tt. «£W 

B#^-e^i- ay^^KJ:* |^|#9£3fC/!§ M O S - F E T (9) ORftf^ * Kfih-f * i& , 
3*JE,£omJEtf s ±M O S -F E T (4) > <D t § (*N O R h (21) ORIKttJE £ j® x.. 
U >^^^i|{±NORy- h (21)*>|SH6*JBE*jBx.*v».fc $ Hf£5eS:fL*o ioT, 
±MOS-FET(4)^*t>WJ:l l±#JE«8b(19, 20) ©a-JE&OfcJEtf** v> (H ) V-^ ;V i: 
112 (E)Cjjer «£ ^:NOR^-f (21)*»e>raJWit«fflMO S-FET(9)©y 

*-R«Fi-*o £*t£J:»K ITO^fflM0S-FET(9)Ji*7£fiM#1-a o ft 
2 ©R|E#(23) K * $3*ff&$fc(19, 20) <DfrE.&fr £> <&fiv> (H) l/^OKOflE^A* £ fr* 
7t«6, m2 0Rtel?(23)<Dffi^(±jSv^flE(L)^^;Vt^>9s n ^f*^* (22)<*>®JE7&*® 

WL)i^;vt&* 0 iofc§ttra»!SESK«i»iaa(i2)«:«js-t*';-ty htftmia 

f&(14)|*3<&£l ORteS (16) CV h A/(ll)<D±3»fc* 1 (f>74it- K(15) fcO**^ 
B^<b<O^WH)l^;i/^mJE/& s A#$*U # l OR^#(16)Offi*36*ffiV»mJE(L) 
;w t & £ ay-r'v^ (22) <7>mffi«;v> ( L ) v<;v $ „ 
[0 0 2 0] 

tBIE# 2004-3070043 
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mm tiK&^xm2 (f)^^-t «t ^ &c±fWMj&(5)^ib±Mo s-fet(4)«o 

&i). ±MO S-FET(4)rf*>frt>*yiZ%2>t, h5>^(2)0 2*M(6)i:|l4t 
^mffiO^ltt^^L, _t(H,£)ffilJ£lE(+K T«0^*(-)t1-^mJEVs=(Ns/Np)XE 

[v]^&i-& 0 i^ti, y bn<(ii)<DTm£fr&i&mi9)b<Dmm&A<Dmmv 

A*m2 (A)^i-i ? KN&O [V]fc&*K ^EEffifit(19.20)<^^JEE^<7>«JE**®v»(L)> 
^fc&awe, NOR^-h (21)0* 1 ©Al&Stff-fcJiffiWL) V^^O*JE**X* $ 

(24) K «fc «9 yo y ^ $tL. n>7 : *^^(22)^mBE^'|g:v^(L) l^;WC&# £ *l£ ^T?, N 
OR^- h (21)0*2 OA^jSft^fcfcfcWL) $ 0 L/^ ? ot, 

0 2 (E)t:ftJ:^:NORy- M21)tf»fcpg$3£^fflMO S-F E T (9)«D**- r-SSH^c 

0^(13) ii»fMKtt*fc#tM*«ifc«0 ztuzx*), iwiw^jsmos-fek 

I0021] 

l$#J tiKTRJWSEifcfflMO S-FET(9)***^K4* fc, ±MOS-FET(4)Ot> 
JWW ton[s]tHc h7>^(2)©2^M(6) H#«£*l*:(E 2 /2 Lp)x t on 2 [ J ]<^;f> 
;V^75^tiJ$tL, |^2 (B)K^-tJ: 9Cb7 >^ (2) © 2 MI(6) ^ ffi^Sf (7, 8) I: 
WMIstfmtl&o h7^^(2)O2^M(6)0'f>^^^>'^^Ls[H]i:t5 
t > RI»li£aE/B M O S - F E T (9) <D * > M RQ if 14 2 (6) <D mffi. I s V 0 / L s <0 

m^i%mmhfcw>-$-%>tztb, 2^m&)^m^fttz^.^)v^(v 0 z /2 l s )x 

t 2 ©«£-C«^-r* 0 tZZ>X^ Y J 7>X(2)<Dl#.m%L(3)RV l 2frm$L(6)<D'( 
fy^Lp, Ls[H]fc#icNp, Nsi^F^t"{±Ls=(Ns/Np) 2 X LpOg|#^jLi-^^-e 
> h 7>'^(2)K#astLfe^^>l'^ol&ffil^W tTtl tT=(Ns • E/Np • Vo)X t on [s] 
fc4*o ■TtLtlwlBfU. ±MO S-FET(4)<D*>fflm toN.[s]f hMll)**^ 
*$*Lfc(Vs 2 /2 L)X toN 2 [J]0^*;i/^fgl O*^*- K(i5)*^LTi5cm$tt, 
EI 2 (C)C*FtJ: "5 K V 7 ^ h ;V(11) frffitizmffi I l^#Vo/L OffJ-g-C 1 ^tHSfcW 

ET(9)^^>«3F^f ^(Vo 2 /2 L)X t 2 co^§-C^-f-^,o icT, 'JT* hMll)K 
SatSfLfci^^jfeffiB^IBI tL* tL = (Ns • E/Np • Vo)X t on [s] & »K 
*(2) i:f«S*L^M©fta^W tTtWK 
[0 0 2 2] 

b#*j t 2 Kfy 7* h ji/(ii)^^«^tL^i^;v^(7)feffi^TL> yr* h ;v (11) k 
ffi.ti&mmiLi)m2 (Oiz^-tx -5 kh&o tc&a t % y 7* MWiD^-hsstm <7>^ 

-f *- K(15)fc©*fcjSCBT©y -fey h«JEVB36*BI2 (D)t^"t J: -5 KVo + Vf[V]* 

*>&$:kb&o [v]t-cfiTt^. i©ii> v±v h&mm&(u)ft<Di$i<DKiK&(i6) 

KteWL) I'^omJE^AXfSfU HI 1 OR|ES(l6)**?>*2 tf>^>f K(17) 
•C=r>T f >-9-(22)^i^v^(H) WOWmEZtfWtiQZfl&o ZtUZ**)^ 3 >7*>^(22)* s 
^m^n.. 12J&[s]g&(13)l*)ONORy- h (21)©#2 ^A^SS^K&WH) 
rt s A2J$ft£o tiz, y 7^ h^(ll)OTSit«-JE««:(19)fcO««^CAomSVA»±H 
2 (A)K^tJ:^lc*0[V]n4H, ^01^(13) 1*1 0#jE&#L (19, 20) <DfrJ±&<D 
WEIiftWL) V-^Sr^U NOR^-> (21) com 1 OAMT-Kfif&WL) l"** 
0*EE*«A*§*i.*o U;* s oT, H2 (E)t^-t J:^ CNORy- K21)*»e»ra»!ftfflE 
fflMOS-FET(9)©^- h»^fctt#$*LaH$fW»te#Vsc^v»*ffi(H) V^;v^ 
e>ffiv>«JE(L) V^i^ 0 % ^»@»(13)l4#»*t!S**e>?H»iJ0lfe*tl8^a«)*l*>*o 
£*UCfc!K raJWSSEaEfflMOS-FETO)***^*?)*^^**), |WI$3&M^;WT1- 
*o *2O i R|E#(23)»C'&^JE«^;(l9,20)O^JEj^3&»?>Offiv>(L)V^<^O 
mJ±#*A#£*U *2 0R(E#(23)oaj**»S5v>«JE(L)V^>l'fc*a3&* % & 2 ©RIBS 
(23)<affl2jttJM<0*">f K(24)fcJ: *) 7* y ? ZtiZtzib, ? >T>*)- (22)<Dmi±ii 
±MOS-FET(4)^t>tft5^It3i-eil^(H)^;V^||tSo B# 

£U|E#2 004-3070043 



#H 2003-341294 



6/ 



SI ttfrhl&M t3*X-<DMffl-X?te, H2 (F)^-f J: 7 fc£MOS-FET(4)j&*5fe**:*--7 
KITC***:*, 13 2 (A)i:ftJ:ii:V7^ hMll)<&T»fc#E£«ft(19) t <&««5jS 
A K 'J > ^ > ^ K <£ S «tt*B=d , »£"t & o 
[0 0 2 3 ] 

T 9 h)V(ll)<D±mtmi to 7 4 * - K(15) i«*BWj*^ h*ffiV B *«0 2 (D 
jK^i-i^ny 7* h>u(ii)©>r >^*>*ilil3<7>?''f K(18)0#£#:Mfc 
J:**«JSJ()it?fiT1-*OT? N 'J -by H£ffllaII&(14)l*l<^ 1 OHJkSI (16)oA;tJ7&*1g;v> 
m£E ( L) V ^ fc 4 & BfMa* h 7 > * (2) M £ tifc ^ * ^ ^fttti^Tti B#£U «t 

i) rt.fc^/i'^oj&ffi^Tl-a i -eon#ffi£$iiiiS-r & c t tc «t *) , > 9 (2 

[0 0 2 4] 

^JftflUT^ h9>^(2)^2^#j»(6)fc^C«a$fLfc'JT^ hMlDOi** 
©U, fiJS*«(l)©*JEEXVm*»^(7,8)WOfi«m*KEEVo^ttlxTira)WII 
ipU£v*Affi2Ji&HT~ b7>X(2)(^)2 *«»(6)*eRI)IBfiafflMO S-F E T (9)#.tF 

Stiafcfc, rajH»«EllIK-T?o**«**«:/jN|Rtcttlx.fe*Lafflja****o 
[Hffiffl 2 ] 
[0 0 2 5] 

mmm 1 «^7& ? nrtg-e**o wus. mmm 1 o^m^ora£^i-«#y 2 o* 

- K(17)0^*ifMO^*- K(24)fcOW»caa:(25)**«L. a > 7* > -9" (22) , 
(23) , IM O :* - F (24) & TfWfc (25) 0*fr (26) 

«#0K(26)ti, V 7* h)l>(n)<DTi®tfr&&mi9)t<0&1fc&AiZ§&!ii-r&W, 
EE VaO^^^H**«EV» § fcN 0 R y- h (21) to% 2 OA^jSB^omJEfclft WH) 

^^ift»LTiBifciiitt(i3)o?iiiM«R*«^i-ao zvmvmmt, wuzm-tnmmi 

[0 0 2 6] 

fc&nffi(DWi&, ±M0S-FET(4)Wt7iFI4'i: , J7^ h Mil) KWffiZritzX-*^ 
^OJScm^T-T^i:, HI 4 (B)^^-Ti^ Kfl^JtiKTV 7* h^(ll)^±^fc^l 
O^*- K(15)fcO»«LlfttBTOU-fey h*BEVB**Vo + Vp[V]^e> U 7* l* Mil) 
O'f >^^^t|3W^t- K(18)O«F^M^^J:**«®»3T?«fr0[V]S-C® 
T-T^o ZtotZ^ >*ftffiIaIK(14) OH 1<0KIE#(16) fci&WL) l^/uoMJE 

j5 s A^7$^ #1 OR<S#(16)3^e>»2 0^-f K(17)*^LT3>7»>'-9-(22)tc?fcv> 
(H)U^^O«£E^in$^> 3 >7 , >"9-(22)7!» ? ^m$^^ 0 tfLfciO, H4(D)»w^ 
•TX 7 taWf (22)«J«JEEVctf*0 [Vj^&fcWH) * •? , ■9J&ISii& (13) F«3 

ON 0 R**- h (21) 2 <DAM?CH^(H) l"*/K&WEE**;Uj3*L&o El 4 

(A) fc^f ^C'JT^Hi/ (11) ©TS i: ^JE^K(19) t A «>«JE Va JiBfr 0 [ V 

]T»* * * , $J&|IIS&(13) F*IO#JKS#l(19, 20) ©«WlEIJftv> ( L ) l^/u St««f 
U N 0 R > (21) 1 ©A^^Cfif (L) $ Ltztf 

o"C\ 04 (C)K^J: 9 KNORy- h (21)^ <b (W|»3^fflM0 S-F E T (9)<Dl*- Y 

, H»!gi!teEMOS-FET(9)j&**:'*&*7fc&*o i^ki, «J#IHJ»(26) SrflUR-f 
^>i2 O^lte^ (23) IZfrHH&tf, (19, 20) O^EEjft* <b O® v> ( L ) WOlsVm&tfXt) Z fi 
. H2 0R|Ell(23)om*75 s l«v>mflE(H)^^;i/i:^^^\ W> 2 <T>WM%t (23) Officii % 
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4©f^t- K(24)KIJ: y ? Ztiztzlb, HI4 (D)£^tJ:3 K 3 > 7* > if (22) O 

WEE Vc ti^MO S -F E T (4) d** > t ft &B#£iJ 1 2 £ Tl*v» (H) V** 4r^*T * o * 
x mm t i^ibUI taS-eoJWW-ett, ±M0S-FET(4)Wit7tlT**^^*{), 
HI 4 (A)K^1-<fc -5 7* h^(ll)«5T»kfl-BE*tt(19)fcO**jftAty >3r>yK 

[0 0 2 7] 

B#iO t2t*£v>t\ ±M0S-FET(4)i«*7*e,t>i:3;*i:, 'J7^ h ^(ll)OT 
5»fc^flESfifc(19) fc<0»ajSCA<0«JEVA36 , BI4 (A)fcjjr$-J: ? Cf7 >^(2)»2M8 
(6)K3&£-t£mffVs = (Ns/Np)XE[V]KIfc^L< & *K V 7^ h Mll)0±S§fcg 
1 co*^*- K (15) £ Off MB CO 'j-t 7 h«JEV B **ia4 (B)K^-r id t=tB^3ft^-(7. 
8)^OH:»{LHi7jmJEVo fc» 1 0^>f K(15)OJH;fr|Sj*EEVF t cofQSEEVo + VfKB& 

#l<4^.o-7j, mmmmmuo s-fetojo kw > • v-^amwutt, h7>- 
* (2) co 2 (6) co mm v s t m 13 ssh 1 (7, 8) n co j&mm t> ^ee v 0 1 co* n ^ee v s + v 0 

***^"t*o -cofnSJEVs + Vo(i> #ffill&(13)rtO2*JES#L(19,20)K <fc »)#JE$:h. 
. #JEStt(19,20)O#JEEj3CO*JEa*N0Ry- K21)Og 1 coATJ^KATJ S*l& 0 
-Tcohi, 7>S^(19,20)O7>ffi£omEE«WH) ft£OT% H4(C)C^ 

1"J: ? KNORy- h (21)*&ra*SSE8fcfflMO S-FET(9)coy- h ttZ Wl 

mmmm-w vsctf&^mm ( l ) ^ s mmmmm Mos-FET(9)<ot7^ 

Et&ri» £ Ol^ v> ( H) V co mE.&X2) $ *L, m 2 co (23) O ffi* jWS v**JE ( L ) V 
"*>U £ ft £ = > 7*>>9- (22) 3& s *£St(25)RO r KI 4©^t-K (24) HU^Vf^ 

H4 (D)fc^-rj: $ fc3>7*>*K22)0*ffiVcjPl&Mafefl9fcffiTU NORy- h (21 
)<DMmW,E.VTH&>TK&%>£, NORy- h (21)Og 2 OA2j3fiHf-0«JEjWB;V>(L) V 
^i^^ B#^Jt3^^3V^T3>7 :, >^(22)C0jfcm^TLT0[V3t4^.o H^Lft 
v»fc??J& , j£*M*afO*§#«: > ±M0S-FET(4)O*^»iiai3ft*ftv^*, 3 > 7* > -9- (22) 
coj&m^-TBt^J 1 3 «£ «9 <&«3£Lfcl$&| 1 4 tiMO S-FET (4) tfytyfrb* 7£ft& 0 

[0 0 2 8] 

tB7J« : f-(7,8)H^$tL^|l^L4v^W^e^#co^fi, iMOS-FET 
(4)<D*>Mmtf%mnffim* *) &4I< ft @5(A)^tJ;^:V7^ hMll) 
<DTM£fr1£1&mi9)£<D&m&Aiz%&1-ZWmVk<Ds*JUxmi!>*®L< ft£ c t^^ s o 
l2l5(A)^^i-J:d^='>7 : '>^(22)cofem^TB#*Jt3J: *) <>Jp-VM$3g| t 5 "C V 7* 
(11) C0T3H 7>EE3£#t (19) t Off A OfcJE V a **Bfr 0 [ V ] ft S * , B#£iJ 1 5 
*v>-C-fiJffiaK(13)rtO^JE«fii[;(19.20)O5*JEjSCO«JE**<av>(L) V^il'i 4 NO 
Ry- h (21)0* 1 OTJbJfT-fcftWL) V*/UO«JEE*«ajtJ$*i.&o ±MOS- 
F E T (4) co * ym H. fiP *> H 5 ^^-tB#M t 2 a» 6 Rftfel 1 5 * t?0»l HQ lifrEEM; (19, 20) 
03-JE/5 O mJE^« V* ( H ) V ^ ;v T? & & fc tt> % «ff (26) * »fiS&1- * g 2 (O Km& (23) 
Offi***ftv»mffi(L)l^^^i:4 «3, 3 >y >-9- (22)^^(25)^.^4 O ^ K(2 

4)^Ltn>f>t (22) co^m^a t ma (25) o«gt« t omr^ * %> wfewcei&n. $ 

ft& 0 CtL^i 19 , 0 5(D) iZTfiirXi tcr? >7*>-^(22)com£EVc^l ^Him^J^'l&T 
tSo WJts^isv^r. ^miaII^(13)rtO^iE^(19,20)O^-l±*C0SJE^g:V^(L)I/ 

««F@tt(26) ^«^1-^>^ 2 ORteS(23)Offi^**Jftv^*JE(H) 
%2>tz#>, 3>7'>"9-(22)*««fit(25)3ia f »4 0^>f K(24)*^htTifc« , C§ ft < ft 
•9. 0 5(D) tC^-T iM:3>7*>t (22) co^JE Vc i s NO R^- h (21) CO Hfl[ V£E Vth 
J: *) 4*v^«JEH««f$*l4o Lfc^oT, «Aflfl*ti«Jff I3KK13) N O 

- h (21)co^2coA7J^coSJE^v>(H)^^;HC^#^tL^,0-e, H5(C)^ti 
■9 I'NOR y— h (21)OHl**»fiv>(L)V^^C#«F$^ «ff0KKl3)ttM»*tl8*« 
#-T^o ±oT, ¥lft#B#(i, n»!SKiKfflMOS-FET(9)3&»*7^«ff$ir-5fei6, W 
3fflSEi!lEfflMOS-FET(9)»cJ:*RIJISiSaE»ftJ±fT^tL-f, 4 KXti^#*tO 
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^4 K (9a) K J: OtlW^ti^o 
[0 0 2 9] 

*«S«2-ett, iftfHl^V»T±MO S-FET (4) ^►J, 
U 7 * h ;v (11) OT3»i:#EE&#t(19) i: A *JE VaO/-?;w^i|(S^ < 

®8&(26)K J: ONOR^- K2DO* 2 WXii^Wtffi^v^H) 1^ 

mos-fet(9)^7 izvknztixmm&mW)m s Wik-f2> g^w^tcisttss 

[£ffi0O 3 ] 

[0 0 3 0] 

i?C> h 9 > * (2) <d 2 (6) <&_t (Hj£) ffll jE« ffi**^ (7) i: O n tr&ft $ fitz 

mmm&m mos-feto)^, b7^(2)©2 (6) t e^j titz 3 

(30) fc, ^-^S^ J, J7^ h/W(ll)0±#K««$tL* ^Wf7^ 
(2) O 2 (6) X 3 (30) $ *U ^-J**^ WSE^aEti* CI t 

&-<t y 7* hMii)fci*/u¥**«-r*w«KiL3itty 7* h^(n)i-*as^j- 
^^^^mffii-^mmiL^^ffii-^ y 7* hA'WSHftffi^sfc u^ii^NPN f7 

> * (31) „ ^-*3g^rt s Jg#u(32) *^tT»10NPNh9>yx^ (31) <0 3 V ^ 
^•^^SHRStL, y^jfrf-**^ *- K(33) ^r^LTh 9 (2)O3^«l(30) 
tf>± (M£) m 3»^**RI»3i6«EfflM O S - F E T (9) <DV- Y 3g 

^fcSMfcSfLfcPNP h v i'v** (34) fc. ^-^^* s 3LVMC^ttTtt^ItC^$tL 
£2oo^>f K(35,36) 4r^LT*10NPN h 9 9 (31) O a 1/* 

x? y ^^^|W]^g^ M 0S-FET(9)<^V-^^ : 3 1 t-^$a-g>t*t'a 
V* ^SS^RJU^lEfliMO S-FET(9)«y- h »CiI$ fltzm 2 ON P N b 9 > 
y^^(37)t> 2oo^t- K(35,36)07/- Wf-fc^'f K(33)0*V- K3» 
^fc©l«n=«ttSfrfc£ffi(38)fc&4lt;iTV»*o 2 oo«gt(32.38), 3oo^t-K( 
33, 35, 36) , PNP h 9 > 9 JX 9 (34) "5.0*11 2 ON P N h 9 V s J7s9 (37)t±£J&0tt(13) 
***U h 9 >^(2)©3 ***l(30) ^i^^^**«i-4JWIBI4ra»!»atfflM0 S-F 
ET(9)^t7 U *10NPNh?>^^ (31) ^^-X^fCII^Hit U 

7* h>u(ll)^*»$*L^J.*^^«:iScffi'f 4*«KlL*lftffiL.fea: ra«FC3^«»( 
30)t»^i"**JEKJ: «9|WIW^fflMOS-FET(9)*^>^L> ilONPNh7> 

ODO^-^SB^^miE^aEtLft < ft «K U 7* 1- Mil) CItLill I l 
L£<£o*:££ N RIJWftaEfflMO S-F E T (9) fc*? fc£J lj II:, h9>-*(2 

) <& 3 ^MfrR(30), »10NPNf5^^^ (31)25.^^01^(13) {±MS*ift$!l#Pll]]&( 

12) £#$1-3 0 -?-o^o«^i4, si ^-r^ife^ i on y^->vw.m^w:tmmm 

[0 0 3 1] 

in 6 ktf-th v<f->y&mmw:x\i, nmmmmitifrbUMo s-fet(4)^- 
h sst- k. a v^mjE ( h ) ^ )v<D±mwm-% v G $ *u ±mos-fet(4)^>o 

* WLtiLWBUDfrh h5>^(2)©l 2fc*i»(3);ftIteMO S-F E T (4) (C«X^iMC 
ti, h7>x(2)t:x^;vWft$tLS 0 EaE*aP.(Do«JE*E[V]^ >7> 

*{2)<D l^C#^(3)<7)-f ?>XZL?\.H]t-f 2> ±MOS-FET(4)Ot^ 

K toN[s]fpK(E 2 /2 Lp)X toN 2 [J]Oi^;l/^h <7>X(2)fcWm2tl2>o h 
7>^(2)0 2 ^jft(6) lZl±W.M1)m*i"f, f7>^(2)01 ^«i»(3)RO r 2 ^*i»(6) 
0#afc*-f-fL-P*LNp. Ns b-rz t , h7>X(2)«2 ^«jR(6) t*(i±(M*)M^^(-)> 
TIB*iE(+)fc"tsmffiVs = (Ns/Np)XE[V]* I *^-f-&o i^ti, ^lONPNb 
?>^^(31)W«-^RO'x§ y^HU'JT^ r ;V(ll) Kx^^^tfft*!* 
lL3&*«EtL*o VT? h)\'{ll)<D'{>y??>XZLlll~\ti-2>t > ^#Vs/L 

otl^-T' l %:M%k&) & W.ffi, I y 7 ^ h ;v (n) icastt, ±M OS-FEK4)© 

*^»M to N [s]4»^(Vs 2 /2 L)X to» 2 [J](Ox^;WJ7^ h ;V(ll) tL* 
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o ttz, il^NPN h7>vJ**(31)co^-*^-Km^lL^;h.afca& > ^ 1 coN 
PNh7>v^^(31)lii>tii^4 0 jgfc, h^M2)co3^m(30)Kfc±(M;±r 
)M£:H(-K THJ=SrIE(+)i:i-^mffi^^-r^^*, 12Jg||Sg&(13) &«J&1-& P N P h 
?y*Jx? (34)l±*7®im, ^2©NPN h7>v'*M37)ti*-7#Uii&*K 
1MO S-FET(9)lii7»tJ 0 
[0 0 3 2] 

^ % ^Mffi !K(5)^?>iMOS-FET(4)oy-b jft^- $ fl%> S.Mffl^ V c 

(+)> Tffi*H(-)i:1-**ffiVs = (Ns/Np)XE[V]* J l&^-r*o - ttt 1WJB#{C % 3#c& 
i&&(30)K>i>±(m.£)11l£iE(+K THJ^^(-)t-t^mJE^^1-^o io^, UT^h 

mid Kmmzti?z^*fr3?zi&mi-2>mifiL i L# ? f£ i con p n h ? > * (31) o^- 

^RlT-xS v 9*frLxm2)1®T(7,8)m^mti, ilONPN hv>yx*(31)Ji*> 
iot, -aHftiaK(13) «r#jS"T« ^-f K(36)co#7- KJt^-sW&v* 
mffidDW^fc S^(32)R0 f *lONPN h 9 > S J7* 9 (31) tjhLTPNP 

h 7 (34)©^-^J|gf l:l«E^Iji, PNP h9>^X^(34)36**>*Uii:&* 

o ^ *— K(35)0*V- K»M5v>mJE(L) i2©NPN 

h ?>V*9(Zl)<D^-7s^K\tmM1)m*l~f, *2©NPNb?>^^(37)ttt7 
^li4So £*UCJ;*K h9>^(2)©3^fc«*(30)tc|&^U*:«ff* f «Hj||5IKKi3)l*l 

co^ *- F(33)ssy f PNP h ?yy*& m)*<fci,xw\nmmmMo s-fetojo^ 

- hSg^Kft^StU raiSSEaE«MOS-FET(9)56«*^fc**o 
[0 0 3 3] 

HM^«£fflMOS-FET(9)75*^>^*^i: > ±MO S -F E T (4) co* >Mm t on [s] 
+ fc h 7>X(2)<D2#Lmm6)l l zmffiZtltz(E 2 /2 Lp)X t on 2 [ J ] <OJ- * )V Wfeffi £ 
ft, h 7 y X (2) CO 2 #c&& (6) C> mf&mtmM O S-FET(9)^LTM?(7,8) 
(:«%^%^& 4 h 9>^(2)co2^%*|(6)cO'f fsXtLsiElt-rz 

mmmffimMos-FET(9)<D*>mm*i±2&mm(6)<7)mffiisit>m&vo/Ls<D 
m&-ci2kw&ttnzm4?-t&izx>, 2>kmm(e)Kmm^fitz^^)v^(y 0 2 /2 l s )x 
t 2 co^it?^-r^o t^-e. Y9>x(2)<Difrmm3)Rv i 2#Lmm.(6)<Dj 

* >*Lp, Ls[H]i:^mNp,NstcoF H l^f±Ls = (Ns/Np) 2 X Lpcog|#75^2:i-^cot? 
, h 7 ^^(2)^^Sf$tt7t^^;V^coJfcm^ra tTti tT = (Ns • E/Np • Vo)X ton[s] 
tte&o CtLkmftK* iMO S-FET(4)Ot >M?<Ki t on [s]4"t h Mil) t-Hr 

m^fttz(Vs 2 /2 L)X toH 2 [J]Oi^^^***l cONPN h 9 7 * (31)0^-^X 
y ^Sr^LTifctfJSfrU 'J7^ h Mil) «tL&^ I L 7) ? tt#Vo/L coffi^T^ 

(ii)i>zmmzti?z^*)V3?<ni&m\%mtLi> u = (ns • e/n p • v 0 )x t on [s] t & , 

h 9 >*(2) Km^titzJc^fr^<DWLmWm tT^H&^L< 
[0 0 3 4] 

^^^«:&iti-r*«aElL*««E^4 < &«& fc. & l cONPN h 9 >v**(31)cO^-*3g 
^Iznffi&ffitL* < t£Z>tztb, ^1 cONPN F7>y^^(3l)l±t7ttl^^ 0 £*U- 
«fc ^ «J*0K(13)«rfl|j«i-*^* - H(36)©* V- K*Wftv**ffi(H) l*"^ t * 
& fc *6. «fii;(32)3lO f » 1 CON P N h 7 > v** ? (31) t^UPNP F?^^^ (34) CO 
^-^*f-««*«**i.*< PNPh7>y7,^(34)^7tIt^l. e tiz, V 

J*- K(35)co*V- KSS^tKE^WffiCH) V^iftSfe*, * 2 *>N P N h 9 
^ (37)co^-^^tcmm^tL> i2C0NPNh7>yX^(37)^t^l^§o £ 
*LK J: 19, HJHKilK/HMO S-FET(9)coy- h • y ^collff ^f«& 0 [V] fc* fc* 
> raJWSEaCfflMOS-FETO)*** Six. ?>tL, H«3SESfE«lffcj&*»T-*-& 

o 
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[0 0 3 5] 

mmm 3 mm^m-mm i tmmmz, y^y* (2)0 2*%jR(6) t&iKmio^ 

PN h y ^y^ODo^-^&tf.x.S •^^LtiS^W: 1 ;?^ MudDo^*^ 
^^«^F H 1S.O f Scffi^^^)SDT|WI»3^»!LfflMO S-FET(9)^t> • *7fifW$tL£ 

o-e, ismm^(i)omjEEs^m^^(7 > 8)F^oi£^ffi*mi±voo^K^fDUTiw]^ 
^ffi^¥?t=i y 7>yr{io) ^ltic o m^-is^aj^mff voom7Jt*££#PM-f & - 1 

&*m-C$>&o ttz, V7^h)i'(ll)t:*«$iifci*A'n*10NPNb5>^^ 

Bft-CO«;&Jg3: * */MK X. <b fL« 5R] 4 o 
[HifeflU] 
[0 0 3 6] 

ttz, mi izB-mnm i <da4 7?-yy%mmm~&ftzffiM&%Lmm®&(i2)i±^ 

17 1:^111^14^^ •yf-^^m^gOi ^ tC 1 OOEX-OR (#N&lfti»il*D) 
<7*- M40)T«Jfc-*-S£ £ fcTfTtlT***. BP*>. EX-ORy- h (40) Of& 1 WAJJgf 
(40a) * V 7* h;v(ll)0±^tHlO^'f K(15) O&M B &CgM£ U |W|f&2 0 

xjjiffi* (40b) * v r * h ;v (id ot« t mmmmmM o s-feto)©kw > ar? t 

0««l& A U B ffl**^ (40c) * l3*BSEift£l M0S-FET(9)^-hS?i:S 

*M-a£fcfcJ: IK ra»§amiW*il®B (12) 
[0 0 3 7] 

1^7 K^i"^ v f-V^m^e-CJi, ±M0 S-FET(4)i s t>WJ: iK Mm^(l 
b7>^(2)OlMI(3)M±M0 S-FET(4)fcmaE**ift*U f7^x(2)i:x 
* ;V § *L * o iOfcl, h 7 ^ * (2) O 2 (6) fc± (H *) flj £ % (-) , TIM 

*jE(+)fci-**ffiVs = (Ns/Np)XE[V]* , l&^L, b^(ll)©TS«lEVA^ 
h 7 >-^(2)0 2^%^(6)tc^-ri,mJEVslC»&^L < VT9 hMll)0±*gO 

*JEVB#ffi#*^(7,8)raoii^ffi:&WJEVofc» 1 0^4 K(15)OJH^T|fi3«EEVFt 
OfDlEVo + VFtlWKftio ttiHJ: 19. llO^t- K(15) Sr^hLT 'J7^ K 

MiDKMsuanfttu u h;v(ii)^^^^^ ? #»$tt^ 0 iofc^ ex-o 

R -7*— h (40) (OilOT2©AMi^ (40a, 40b) £ *L-P*Lfc V» (H) V^;VOlE^X 
2j£*l£*:a6. EX-ORy- h (40)Offi^J^ : f-(40c)^P>|W|»3^ffiMOS-FET(9) 
O-**- hSi^^fiv^JECL) V^^oraJWfW«H9-^Vsc**'W-#StL % HJSSEift/BMOS- 
F E T (9) ri** 7 KfiHf £ *L& o 
[0 0 3 8] 

iM0S-FET(4)W/*?)*7i:44i, h7>^(2)<02MI(6)^4 
•TSWEOStetf^lEU Ji(HjftC)fli*jE(+), T«*H(-)fci-*«EEVs = (Ns/Np)X 
E[V]*»5&^i-*o C<Otl, 'J 7* b^(ll)OT»O*JEVA**«&0 [V] 
E X - 0 R y- V (40) Of* 2 <D\Jjm=f- (40b) fctti&v* ( L ) 1/^;1/©1E* J A7J £ *l& 0 
-Jj^ h;V(ll)0±3SO®JEVB«ffi^^(7,8)^OiSmffl^mBEVoi:»10^ 

-Y *- K(15)OJK;£fa«JEVFfcOfl*ffVo + VFfcllMf Lv>fcfe, EX-OR^- K40 
)0*1 OAiJflH^OsOfcliSSWH) V^<>UO*JE3&*X*S*t*o L^ot, EX-0 
Rr-h(40)OtB7J^T- (40c) *> S> ffi 8§g«E/B M 0 S - F E T (9) O Y- \ $ fl 

&ra»ffl#Pfc-S-Vsc:&*ffiv>mJE(L) W^>P*»?>lSSV»«BE(H) 4 *) . EI8!SE»EJBM 

0S-FET(9)#*7*fe*>fc:#«)»;lfc*L*„ £*LK.fc!K ±MOS-FET(4)©t 

ym m * k h 9 > * (2) k $ tL?t i * )v *?ifi 2 frmm. (6) & m^sr?- (7, 8) ^i&m $ 

iii y 7* h;v(ii)t'^S$tt^^^;v^^ 1 o^-f K(i5)*^LTtti* 

»(7,8)^{ti$^*o 
[0 0 3 9] 

< & * , y 7 ^ h ;v (11) o±^oms vb ** vo + vf c v] * h &m-m 0 [ v] 1 1? 
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fcT-tZo £Oi:§. EX-OR^- b (40)0*1 OA*St : ?-(40a)Hfiv»(L) V^;l"0 

mff^ ? x*$tL^o tfc, u 7? h;i/(ii)oT^omjEv A {iiii&o [v]T**^e>, ex 

-OR^-h (40)O*2OA*5g^(40b)^fe®v>(L)V^;K0mffi^A*^tL* o -Ttt 
t:J: 19, EX-ORy- K40)Offi;fr^(40c)^e>l^$&sfifflMO S-FET(9)©y- 
h St^ $ ft & El «J$Ht-5§- Vsc v*«ffi ( H ) £ ®v*mJE ( L ) t 

Sfc*. I^Wg^ffiMOS-FET(9)7&**>^<b:i-7fcfc*K |W|»i^ii£»i^WT't So 
[0 0 4 0] 

&±o in 7 n^^nifii« 4 o* >r y f - y ymwMmx t in 1 iizm-f^mm 1 o 

Rzm*ktffthti&o ^m?liH*lSE»ftMII5]fft(12)$: lowEX-OR^- 

h (40) -e*jfcL hm^j 1 \z&WLLxmmmmnmm&(i2)<Dmi&z±mizffimk 

10 0 4 1 ] 

H^^fi, VT* h^(ll)O±S»O«ffiVBX0'raTS»O«JEVA«><eH39 , EX-0R^* 
- K40)oX**jEolEB8*iex.a#^3&»#v»fc*, 0 8CgfJ:^ VT^h;v(ll) 
0±3§ tEX-OR^-b (40) O* 1 OA^SSH^Oa) t OR&tf V 7 * V A> (11) OT3S 
hEX-ORy-b (40)0* 2 OA*3®^-(40b) t OWfc-g-*L-P*L* 1RV*%Z 2<DU^.)V 
is? hMfflfc (41. 42), (43,44) Zttimt LV> 0 MK N H9K^t±^C, 'J 

7* h;V(ll)0±3fSO«JEV B Xt±|WIT^omffVA^(-)(C^* Ztim<DW.J± 
Vb, Va£ 0 [V] fc* 9 1 Wi2©^ - K(45,46) &* 1 O U 

^V->7h (41, 42) OSHBE& £ SifeiS^ ^W|2WV^y7h ffl&iifi (43, 4 

4) <Dmm& t o F£ LT & <£ v* 0 

[£J6« 5 ] 
[0 0 4 2] 

, 'J 7^ h;v(ll)OTS©HEVA^H0 [V]t*S Lfc^ H^i:iih7>^(2)t:f 
ffi2il?z^^)V*r<Dl&m-t)SjtTLtz&K V 7 * Y Mll)OT3gK D ^fc «t 

ffij&*5&&**-&o 'J 7* h;V(ll)OT^omHVA75 ? EX-OR^- M40)OH 

1t*BEJ0lT £:&<b-r> EX-ORy-h (40) O* 2 OA^^i 1 (40b) fcfcWH) V^;VO 
IEm^i:i#*«, L/:^t, £0#£-W\ 'J 7* hMll)K^«£*ifc^ 
^^^OW^TUil, EX-ORi*- h (40)Offi:&»^(40c)^fera^£iKfl§M 
0S-FET(9)O**- h^tC##$tL^RJ»3$ll^-f-Vsc**i«jV>mff(H) WOVtft*) 
. |W|«^»KffiM0 S-FET(9)3&**>^fe*7^«J»)ifex.e>*t4v^^**|&^-tJ6 0 * 

£-e, mi obz^i-nnms^xj y^yrmmmwxii^ ex-or^- M4o)oft:b 

•9 HAND**- b (50)S.TO<e^(51)^«t Ura»i»i!lt«ll«IEIKKl2)«rflHfc-r*o BP*>, A 
ND^-h (50)O* 1 OTJ^SB^teOa)*'; 7* h ^ (11) 0±3S t * 1 O^*- K(15) 
fc©*«/&BfcSM*U |iO*2 0A;fr^(50b)fc&ii£fS(51)£^LT'j7* h/l/(ll)0 
T«t|W|«IS»iS^M0S-FET(9)O FW >«KF-fc©*«jSAK:»«L, pgfflj&SHP(5 
Oc)^|WIW«fflMOS-FET(9)or- £ iZ X *) , llJfflgiftfliW II] 

(fr(i2) £4»1-£o 

[0 0 4 3] 

HI 0^f7^7f>^iilt*it iMOS-FETl^^VOfci, mil 
(l)*5)h5^(2)0 1 2fc*>*(3) £ tteM 0 S - F E T (4) £tESetf*ifc*U b7>^ (2) 
i^^^3&«*a$tL*„ iWti, > 7 (2)0 2 ^*(6) C±(M)« (-) , T 
fill fclE (+) fc mJE Vs = (Ns/Np) X E [ V]^H^ U 'JT^h* (11) OT5gomJE Va 
W h 9 (2) O 2 2t*»(6) K3££-t & HBE Vs fcHM* L < £ <9 , U 7 * h ;V (11) 0±$§ 
0«JEVB**ffi*j» : =F(7.8)H01taEffiiJ«JEVo kJH 1 O^-f K(15)OJE*|pI«JEVf 
fcOffi«JBEVo + VF^lWL<**o i^L^i <5 > *10^*- K(15)*7>LT'; 7^ 
h;V(ll)HSMlL75«SEtL, 'JT^b^aDf^^^Wf^Wo AND 
h (50)O* 1 OA*« : f-(50a) tCiSv^(H) V^>PO«JE**A* |W|* 2 OA*® 
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^(50b)KRi£f£ (51)£^LTfiWL) 1"<;K^JE7&*A£ £*L&fc«>, AND^- b (50 
) <7)m^«^-(50c) * £ |S|JHSEifcJflMO S -F E T (9) <Of- b SmU&v^WJE ( L ) l"*/KD 

rajwftUfli-fg-^ vsc ti. mmmmmMo s-feto)***? iz&nz tt* 0 

[0 0 4 4] 

±M0S-FET(4)#)|-^f)*7i:«;4i, b 7 > * (2) O 2 ^i»(6) 
tSlEOStt^KL, ±(HjSC)«*jE(+), THO : S:A(-)fc-r^mBEVs=(Ns/Np)x 
E[V]#»4t4. U 7* bMll)OT:»<0*EEVA#llfrO[V]fc 

K^t?(51)^^LTAND^- b (50) <0% 2 ©ASSf- (50b) i:*v>(H) l"</l/©mJEj&* 

x*$tL-2> 0 y 7* h;Kii)o±somBEVBj±m^3i^(7,8)raoE^m^mjEv 

o t^l©^ K(15)OJK*|Pl«ffiVFi:0*I«JBEVo + VFtciWLv^ie), AND^ 

- K50)<^»lOX*3i : f-(50a)^ttlftv>(H)^^O«EE3&»A*$*L* o L/;#ot, 
AND b (50) CO ffi^jSB 1 ?- (50c) ^ <b |W)«»iEJB M O S - F E T (9) O ^- b Sft^ 

fflMOS-FET(9)7& s ^7^?>^^^^0l9^x.ibtL^ o :m:J: »K ±MOS-FET(4) 

to * k b 7 > * (2) izmm $ fttz^* 2 x.mm (6) # «b (7, 8) 

m^^(7,8)^Scffl^^^ 0 
[0 0 4 5] 

y 7* b mid KWffi$ti?z^*)i'3?<D-fomtf7ZT u VT? Y^dDizmmihifim 

*L&< %2>t, >)T? h^(ll)0±^60mJEVB3& ? Vo + VF[V]^'b^m^B&0 [V]it? 
iTti. Z\<Dt%, AND-**- b(50)co^ 1 OX^J^ : f-(50a)^i&v^(L) WOlxDME. 
tfXZlZtiZo £*LfcJ:»K y 7* h^(ll)OTS»*»feiR<E#(51)«:^L-CAND^- b 
(50) co^2 CO A^J^ (50b) KA**tL&mEE*»<B:V>(L)^^^XttflJv^(H)>^^Oflr 
fr<Z>»£-C m*Sg^(50c)35^|Sl»iSmfflMO S-FET(9)co^- b *?■ S *l 
SR»!«0»'(i-^Vsc*«*v»RJE(H)V^^*'e>1&v>«EE(L) i & £ 

fflM 0 S - F E T (9) ;5 ? * > h * 7 t & 9 > ifflisli^^TtS 0 
[0 0 4 6] 

(ll)oTS»K:|&^-ray >^>^Ci £»SI±co v^>£-e , IW!38i£SfUS 
M0S-FET(9)«ii:t>^f»t7CD St**.* £ &o 
[0 0 4 7] 

H»J 5 CO |S|#!&iS£{|fW @S&(12) «t^AND^- b (50)^.^^(51) fi 
, ^RSfcti lta^Bll^-eiJKtiifc^jla^ Mli L^tztb, ® 1 1 t^i" 
£ d i:il~f30NAND^- b (52, 53, 54) "Cra»!fiEi««0WlBlHKl2) 
■9 SF* Lv> 0 fiq*, % m 1 1 izmirmijSLVm3<DNANDy- b (52,54) i±K&$**ffiJ& 
•T^cot?, Hl^NAND^- b(52)*Hl 0 ^^-TR|ES(51) co-ftfc «J fc&tt U £2 
ONANDy- b (53) £121 1 0 C^fAND^- b (50) (Dftf? *) \Z&ffi. U ^3 CONAN 

D^-K54)*»2 0NANDy- b (53) sii o tmm^mmm 

mmm e ] 

[0 0 4 8] 

z tz, mmm i<oi>i -^owM.mm^m^-rmmm 6^of> wastes «: 
, m 1 2 tzTfi-r * $ miv>y<<*- k(is)©*v- K«fi^iifflMos-FE 

T (9) CO V - ^ CO ffl Rft ^ N P N b 7 V v * 9 (60) X ^lEKlffi MOS-FET(61) 

*W.P)lzmmL, 8»ffiNPNb9>"^^(60)Ox$ «^ ^SftlllMO S-FET( 
61) CO KW >^t^^*M^fflMOS-FET(9)cor- hStt^KftaU. R 
HSitlMO S-FET (9) coy- b • V-^Si^W^II 1 ^>«tt(62)*»«L, NOR^ 

- b(21)^m^J^ : SrlE»)MNPNb9>'v?^^(60)^O^-^^i : •^^L^ ^-^O 
NORy- f(63)©»l©A**F*NORy- b (21)Offi^!^T-^i^LJLo ^ — o 

onor^- b (63) <Dm 2 <7)xt)ii$&**fr&&mi9ao)<Dfr&£jzmm?&t#Ki> a 
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-ocONORy- h (63) (DtHM^-^mmmUO S-F E T (61) hJi^fcftttU 
IS 2 <7) ^ 4 * - K (17) O * V - K SftT-S. Xf a > f > -9" (22) OBMS £ t JMJi MOS-FE 
T(61)©**- h»^fc^IW^»2O«gu(64)*»«LTfl-JE«tt;(19,20)».a f NOR^*- 
K21)fc#K*HfcEII§(13)*llM£U HI 1 KM'tM 3 <0 ^ ^ — K(18)> »2*>*W:J-- 
K(23)XO f JH4W^>f *- K(24) 5 Sr€B&t^^<0T*^* o ^Olt&OliJ&fi, HI 1 I'^-fH 

ife^ i o * 4 y y vmumm t mm&r~$> „ 

[0 0 4 9] 

m i 2 tc^-r^'f y 3->y"mMmw.~?i*. ±Mos-FET(4)#t>oi:iii, us 

zHi (1) * <b b 9 * * (2) <Z> l 2t$ft (3) XtteM 0 S - F E T (4) H m^^tt, b7>^ (2) 

(DaWflEfcECVL h 7 (2) <D l^*»(3)XO f 2 ^fc*«Sl (6) ©^gtfc^tl-PtlNp, N 
s h9^^(2)0 2^:*«l(6)CI±±(IRit)ffi!I«r||(-). T«*jE(+) fc-r&mJE 

Vs = (Ns/Np)XE[V]**3&£-r*o 'J >Mll)OT«55-JEM(19) t 

OBMS&AOWJEVAtt h 9>M2)<02*£#(6)fcS&&**«JBEVsfc«M? L< , U 
h ;V (11) <D ±5$ t H 1 <T> *?4 * - F (15) t <D&m& B omJE Vb U W^jf^ (7, 8) f^CDItt 

, flON K(l5)£4hLTVT* >;V(ll)^mMlL* ? «iL*L, UT* hMlDfc-*- 

[0 0 5 0] 

&mme)<om&vs = (n s /n p ) x e [v] t fflS8HP(7. s) m<onmtims. v 0 1 oftis 

jEVs + Vo^H^-fSo £<*>5ftI*mVs + Vott, raJWSEaE«ll«IEI^(12)4r**-rs§J!feiI 
g&(13)ftO#ffijg#L(19,20)&;:J: ^JEjftjft(19,20)O^JEjSCO*JE**NOR^ 
- M2l)tf>gll OTJ^Sg^KA^StLao ioT, ±MOS-FET(4)^t>Oi:§ii^ 
J±«(l9,20)<7)^EE^c7)mJE^v^(H)V^;l/t^^cOT% NOR^- K21)©tB2MI 
■f-# s '@;V>mJ±(L)l^;l'£:&i9, IHl&fflN PN1>7 > 9 (60) ^> ? ^" 7 tt£& 0 ttis 
a — N O R Y- Y (63) 2 OA^jSfr?- K 4 ^i±*£^L (19, 20) tf>$3*JE/&*» <b Oflt v> ( H 
) l^;K7>mJE7$*A2J $ ti& tz#>, H-3«NOR^- h (63)c7)ffi^i>ff-^tfg:V^*JE(L 
)V^;v£&*K lEibfflMO S-FET(61) U7iia„ Lfc#ot, Kl&JflNPNh? 
>^^(60)Ox5 -^Sf fcBKlIM0S-FET(61)O KW >*f-fc©**ljftC*»fe 
RlJWftffltffl M0S-FET(9)®y-hSf § IWtfWflHIfliHI^- Vsc &mtt Zti%^ 

^\ ^i^«(62)ic«t ^mm&mmuo s-feto)^- hsrj-omjE^ffiwnv 
^w^its*^ «j«neiB&(i3)ttm»«a8*««Fi-4o «iffiMos- 

FET(9)ti^7^^#-t-g» 0 i«t £ li|WI»i3gSfLflKlfflI 0B&(12) ifjStS'J -fey 

b &m mm (14) <o m 1 osks (16) cjr^h^ ui) ^_hs t^io^t-K (15) t 

(L)P^^fc4*0-C, 3>-^>^(22)omEEVc7HS;V>(L) l^;W^#£*L£ 0 
[0 0 5 1] 

±MOS-FET(4)3&**^*»t>*7K4*fc, b 7>7(2)©2^I(6)t:i4 

-rfcmffioffittj^KiEU ±(Hj^)m*iE(+), thj^^(-) ti-&mEEv s = (N S /Np)x 

Va«0 [V]fcfc 19 s 5-JE^(l9,20)^JE*omffi«vKL) V^^fc^*0-C> N 
OR**- K21)o*loX*jf^^J4fiv»(L)>^cD«E^A*$*t*o V 
h)V(U)<D±^tmi <7>yj*~- K(15)i:0^^tBOmBEVB{i> ffi*3B8^(7,8)H 

oit^m^mffi vo tftio/'f*- Kd5) om^iPimjE v F t commiz v 0 + v F jcb&^ l 

'J-fey h^ttiEI]»(14)rtO*10Rtell(16)JC*v»(H) v^;vosj±^A*^tt 
, #10R|g#(16)OW*3ft»fi:V>«JE(L)V^A'fc**o ^-oONOR^-h 
(63)^mtl«-^^15;V^mJE(L) W</l/T* ^ 2 0®Sl.(64) 3 ^^^^ (2 

2)<7)mJEVcfe©v^(L)V^;i/^^#L^ NOR^- b (21)<^H2 <0A^W^(L) 
P^;vomJE^A*^tL^>o Lfc^t, NORy- K21)<^ttJ*3S^^K^«JE(H) 
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U^)V<Dm^ s tiit}^ti, ettfflMOS-FET(61)#*Vi:ia;4fcft, lEffilffiNPNh 
9 (60)0^5 y ^STf-tfTO^WEdl) VsOVtK&o ^-o©NORy- h (6 

3)tf>» 1 <OXtin=f-\Zk±, NO Ry- h (21)Offl*S9^t)OAv>*JE(H) v^v<om^- 
WXDZti&t:*>s H-o©NOR^- h (63)^H5A^*t>IifflMO S-FET(61 
)<F>Y- hs&l-Ki&^W&iL) Is^frnm-^tftt-^Ztl, lifflMO S-FET(6l)ii*-7 
Z&n-fZo <£oT, IftlNPN h7>v ? 7.^(60)^^>t?IEiifflMOS-FET(61) 
KliINPNh5V^^(60)©x5 y ^TtlEt&fflMO S-F E 
T (61) OKW^fc 5» MO S-FET(9)©y-F $ 

tL*RUWiWftl'(B-^Vsc3& , fi:v>«BE(L) l^/u*fcftv»mfiE(H) l^vfc&ij, 3J&HI&(1 
3)WM»tt38S*?>#l9'*t«8K:®Otfe*>*o i*Lfc.fc«5, RJSSaEiftffiMO S-F ET (9)*** 

> t& ±MO S-FET(4)tf>*>»§lffl4 1 fc h 7 (2)0 2 ^M&R(6) titz*. 

* **Fimm 2 *u h5>^(2)©2 jfc«*(6) * e> ajs&ss^ (7, 8) t~ 1 3feH»:wn*^-r 

*W«£Isa*aE*L& 0 iflfcRHHMw, iM0S-FET(4)^t>i^4'(: , ;7^ 

K(15)*4hL-CjfetB3*U V 7^ MWll)«tL 

a m% 1 l t>* 1 Kmfr-t z o 

[0 0 5 2] 

'J 7^ h>l/(ll)H*«$tL^:i^Jl/^oifcffl^TU UT* b;V(ll)t'SEtL-5m»KI 
LWnt4il:, UT* h Mil) W±3gi:f£ 1 O^-f *- K(15) fc^*B"eO'J 
■by h«JEV B *«Vo + VF[V]3&»e)€L«tKfi:T-r*o U * y htfcffi |lj&(l4) F*| 

<&R<E#(16)M&v>(L)l^/l/OmjE#A#S*U # 1 «>R<Eff (16)*6#2 

K07) HLtn >-f> ^^kj^wh) v^;vcomffi^enin$tL^o ^tucj; 19 

% a>7'Vt(22)* I *I$*i, iS0&II!J&(13)l*IONORr- f (21)0^2<^A^Si^Ft'K 
V»(H)lx^^O«JE*»A*$fL*o dtLiCilJ, NOR^- h(21)<affi;D3^^£>fgi&/8 
NPNf7>y^^ (60)O^-^^H®v>mJE(L) tt x JfEI&fflN 

PNh7>^X^(60)^t7t*^ o —2k 'JT* >Mll)<*>TJSfcfl-Effitt(19)fc<0» 
8Ej&AO«JEVAttB&0 [V]T***»?>, §J*EIKKl3)rtO^JEE»*!t(19,20)O«-JEjSt^« 
EEttfiWL) VOl/*fiH$U ^-o^NORy- h (63) <7>IS 2 <D ( L) 

V^;PomJE^A*$tL^ 0 £tz^ N O R y- b (21) ^tB^^^^^^-o^NORy 
- h (63) <Dm 1 ©.JJ&Wf-fcftuCL) \"<)\'<7>'mi£.iP\j3Z1rLZ>frb, ^-^NOR 
<7*- h (63)OW*3fiiF-3ft»e>ffi«|fflMO S-FET(6l)or- hSS^fcftV^JEdJ) 1"<A' 
Ofc-ZrHm-tfZtL, MMOS-FET(61)^>t45o L/:#ot, IKfflNPN 
f7>y'7^ (60) tf** 7 X-mmm M OS-FET (61) a** > T?* S * , IKKiffi N P N h 
7>^^(60)Ox$ y ^ffi^tSftIMOS-FET(61)W KW >»t?>^*^ 
<b ^iSiiMO S -F E T (9) <D¥- Y STJ-fctt-^S *l£ RN!M0» Vsc ^®v^mj±( 
L)v^;vt&*K «jmieIl^(13){i#^S^e>m^m^l*-50 , ?mt>*o £rt.KJ:«? 

> raJBSESEJBMOS-FET(9)j&**-7fcfc«K raW»Stt»lffc5&*#rr-r*o -Oti, S> ? 
-ooNORr- b (63)Offi^^T-^e>^2^St(64)^^L-Cn>T , >-^(22)H^^V^ 
(H) Ix^;K7)mJ±^n*D$tL^7ti6, ?yryi)-(22)<DWJ±Vcl*±MO S-FET(4)d* 
SO f ^>'t^^.ttri*v>(H)V^;V^«#i-^o W»*E«fflM OS-FET (9) 
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